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1 
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L1 


32 
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UB; 

EPO; 

JPO; 

DERWE 

NT; 
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UB; 

EPO; 
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NT; 
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IBM_TD 
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US-PGP 

UB; 

EPO; 

JPO; 

DERWE 

NT; 

IBMTD 
B 
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With the continuous shrinking of transistor size, processor designers are facing new difficulties to achieve high 
frequency. The register file read time, the wake up and selection logic traversal delay and the bypass network 
delay with also their respective power consumptions constitute major difficulties for the design of wide issue s 
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Dynamic superscalar processors execute multiple instructions out-of-order by looking for independent operati 
large window. The number of physical registers within the processor has a direct impact on the size of this wi 
in-flight instructions require a new physical register at dispatch. A large multi-ported register file helps improv 
instruction-level parallelism (ILP), but may have a detrimental effect on clock speed, especially in future wire- 
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instances that generate unused results. The majority of these instructions arise from static instructions that a 
useful results. We find that compiler optimization (specifically instruction scheduling) creates a significant por 
partially dead static instructions. We show that most of the dynamically instructions arise from a small set of 
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Clustered VLIW architectures have been widely adopted in modern embedded multimedia applications for the 
exploit high degrees of ILP with reasonable trade-off in complexity and silicon costs. Studies have however sh 
performance scaling for wide-issue machines. In this paper we describe the architecture of a clustered VLIW w 
runtime reconfigurable inter-cluster bus suitable to address such scalability problem. The architecture is aime 
loops acceleration thr ... 
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In high-performance wide-Issue microprocessors the access time, energy and area of the register file are ofte 
overall performance. This is because these pararmeters grow superlinearly as read and write ports are added 
wide-issue. This paper presents techniques to reduce the number of ports of a register file intended for a wide 
microprocessor without noticeably impacting its IPC. Our results show that it is possible to replace the 16 read 
file of an eig ... 

Keywords: instruction level parallelism, low power, out-of-order processor, register file, write queue 
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The key issues for register file design in high-performance processors are access time and energy. While prev 
has focused on reducing the number of registers, we propose to reduce the number of register ports through 
proposals, one for reads and the other for writes. For reads, we propose bypass hint to reduce register port re 
by avoiding unnecessary register file reads for cases where values are bypassed. Current processors are unab 
these unnecessary reads due ... 
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We present a robust datapath allocation method that is flexible enough to handle constraints imposed by a va 
target architectures. Key features of this method are its ability to handle accurate modeling of datapath units 
simultaneous optimization of direct objective functions. The proposed method consists of a new binding mode 
construction scheme and an optimization technique based on simulated annealing. To illustrate the flexibility 
method, two datapath allocation ... 
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Exploitation of large amounts of instruction level parallelism requires a large amount of connectivity between 
register file and the function units; this connectivity is expensive and increases the cycle time. This paper show 
new class of transport triggered architectures requires fewer ports on the shared register file than traditional 
triggered architectures. This is achieved by programming data-transports instead of operations. Experimen ... 
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As pipeline width and depth grow to improve performance, memory arrays in microprocessors are growing in 
ports. Arrays will increase in physical size, which prolongs the access time due to wiring delay. In order to boo 
frequency, these memory arrays must take multiple cycles to complete an access. This delays the scheduling 
instructions and affects overall performance. This paper proposes a different circuit organization to enable fas 
accesses solely de ... 
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In some of today's superscalar processors (e.g. the Pentium III), the result repositories are implemented as th 
Buffer (ROB) slots. In such designs, the ROB is a complex multi-ported structure that occupies a significant po 
die area and dissipates a non-trivial fraction of the total chip power, as much as 27% according to some estim 
addition, an access to such ROB typically takes more than one cycle, impacting the IPC adversely. We propose 
complexity and low-powe ... 
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Many studies have investigated performance improvement through exploiting instruction-level parallelism (ILP 
particular architecture. Unfortunately, these studies indicate performance improvement using the number of c 
are required to execute a program, but do not quantitatively estimate the penalty imposed on the cycle time 
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1995. This paper presents processor coupling, a mechanism for controlling multiple ALUs to exploit both instr 
and inter-thread parallelism, by using compile time and runtime scheduling. The compiler statically schedules 
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